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data bus 386. As explained above, the data output bufiPer 2i) 
includes a DQM input which causes the output of the data 
output buffer to assume a high impedance state. The com- 
puter system 36(1 shown in FIG. 15. including the DRAM 
362. includes a significant amount of additional circuitry 5 
which has been omitted for purposes of brevity since such 
circuitry is conventional and is peripheral to the data output 
buflfer 20. 

From the foregoing it will be appreciated that, although 
specific embodiments of the invention have been described 10 
herein for purposes of illustration, various modifications 
may be made without deviating from the spirit and scope of 
the invention. Accordingly, the invention is not limited 
except as by the appended claims. 

I claim: 15 

1. An output buffers, comprising: 

a data coder having complimentary data input terminals, 
a pair of data read output terminals, and a data mask 
control terminal, the data coder generating at respective 
first and second data read output terminals complimen- 20 
tary data read output signals corresponding to conq>li- 
mentary data input signals applied to respective data 
input terminals when an inactive data mask control 
signal is applied to the data mask control terminal, the 
data coder generating at the respective first and second 25 
data read output terminals data read output signals 
having predetermined values when an active data mask 
control signal is applied to the data mask control 
terminal, the data coder comprising: 
a data mask rc^gister including the data mask control 30 
terminal, the data mask register receiving the data 
mask control signal on the data mask control termi- 
nal and a paiodic clock signal on a clock input 
terminal, the data mask register generating an ou^ut 
signal responsive to a predetermined portion of the 35 
clock signal after the data mask control signal 
becomes active; and 
a data output register coupled to the data mask register 
and including the data input terminals and the data 
read output terminals, the data output regist^ forcing 40 
the data read output signals to have the predeter- 
mined values responsive to the output signal from 
the data mask register; and 
an output stage having respective input terminals 
coupled to the first and second data read output 45 
terminals of the data coder, the ou^ut stage gener- 
ating a data output signal at an output terminal that 
corresponds to the data read output signals from the 
data coder when the data read output signals do not 
have the predetermined values, the output stage 50 
producing a relatively high impedance at the data 
output terminal when the data read output signals 
have the predetermined values. 

2. The ou^ut buffer of claim 1 wherein the predetermined 
values of the data read output signals are any values in which 55 
the data read output signah at the respective first and second 
data read output terminals have the same value. 

3. The output buffer of claim 2 wherein the predetermined 
values of the data read output signal correspond to logic " 1". 

4. The ou^ut buflfer of claim I wherein the data mask 60 
register fuither con:4)rises a latency control terminal adapted 

to receive a latency control signal, the data mask register 
altering the time when the data mask register generates the 
ou^ut signal as a function of the latency control signal. 

5. The output buflfer of claim 1 wherein the data output 65 
register comprises a multi-phase signal generator receiving 

a periodic clock signal and generating from the dock signal 



a plurality of differently-phased enable and data input 
signals, and wherein the data output register further com- 
prises a plurality of latches each receiving a respective 
differently-phased enable signal and a respective differently- 
phased data input signal, the latches being selectively 
coupled to the data input t^minais responsive to their 
respective data input signals and being coupled to the data 
output terminal responsive to their respective enable signals, 
the data input signals being sequentially stored in each of the 
latches and being sequentiaUy transferred from each of the 
latches to the data output terminals after being stored in each 
of the latches for a predetermined period. 

6. The output buffer of claim 5 wherein the time that the 
data mask register generates the output signal after the data 
mask control signal becomes active corresponds to the 
predetermined pmod that the data input signals are stored in 
each of the latches. 

7. An output buffer, comprising: 

a data coder having complimentary data input terminals, 
a pair of data read output terminals, and a data mask 
control terminal, the data coder generating at respective 
first and second data read output to^minals complimen- 
tary data read output signals corresponding to compli- 
mentary data input signals applied to respective data 
input terminals when an inactive data mask control 
signal is applied to the data mask control terminal, the 
data coder generating at the respective first and second 
data read output terminals data read output signals 
having predetennined values when an active data mask 
control signal is applied to the data mask control 
terminal; and 

an ou^ut stage having respective input tenninals coupled 
to the first and second data read output terminals of the 
data coder, the output stage generating a data output 
signal at an output terminal that corresponds to the data 
read ou^ut signals from the data coder when the data 
read output signals do not have the predetermined 
values, the output stage producing a relatively high 
lnq)edance at the data output terminal when the data 
read output signals have the pred^ermined values, the 
output stage comprising: 

a first switch coupled between a first voltage node and 
the data ou^ut terminal; 

a second switdi coupled between a second voltage 
node and the data output terminal; and 

a logic circuit tfiat is structured to close the first switch 
responsive to one of the data read signals having the 
first predetermined logic level, open the first switch 
responsive to the one data read signal having other 
than the first predetermined logic level, close tiie 
second switch responsive to the other of the data read 
signals having the second predetermined logic level, 
and open the second switch responsive to the other 
data read signal having other than the second pre- 
determined logic level so that the data output signal 
has a first logic level responsive to one of the data 
read output signals having a first predetermined logic 
level, the data output signal has a second logic level 
responsive to the other of the data read output signals 
having a second predetermined logic level, and the 
data output terminal has the relatively high imped- 
ance responsive to both of the read output signals 
having other than the first and second predetermined 
logic levels, respectively. 

8. An output buffer, comprising: 

a data mask register including a control tcnninai adapted 
to receive a DQM signal, the data mask register gen- 
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erating an output signal a predetermined period after 
receipt of the DQM signal; 

a data output register coupled to the data mask register 
and including a pair of complimentary data input 
terminals adapted to receive complimentary data input 5 
signals and a pair of data output terminals, the data 
output register generating respective output signals on 
the data output terminals having predetermined values 
responsive to receiving the output signal from the data 
mask register and having complimentary values corre- 10 
spending to the data input signals at least part of the 
time that the output signal from the data mask register 
is not being received; and 

an output stage having respective input terminals coupled 
to the first and second data output terminals of the data 15 
output register, the output stage generating a data 
output signal at an output terminal that corresponds to 
the output signals from the data output register when 
the output signals from the data output register do not 
have the predetermined values, the output stage pro- 20 
ducing a relatively high inq^edance at the data output 
terminal when the output signals from the data output 
register have the predetermined values. 

9. The output buffer of claim 8 wherein the predetermined 
values of the output signals from the data output register are 25 
any values in which the ou^ut signals at the respective first 
and second data ou^ut terminals have the same value. 

10. The output buffer of claim 9 wherein the predeter- 
mined values of the output signals from the data ou4)ut 
register correspond ^o logic "1". 30 

11. The output buffer of claim 9 wherein die data ouq)ut 
register generates the output signals on the respective data 
ou^ut terminals having predetermined values contempora- 
neously with receiving the output signal from the data mask 
register. 35 

12. The output buffer of claim 8 wherein the data mask 
register further comprises a latency control terminal adapted 
to receive a latency control signal, the data mask register 
alt^g the time when the data mask register generates the 
output signal as a function of the latency control signal. 40 

13. The output buffer of claim 8 wherein die data output 
register con^rises a multi-phase signal generator receiving 
a periodic clock signal and generating from the clock signal 
a plurality of differently-phased data output enable and data 
input enable signals, and wherein the data output register 45 
further comprises a plurality of latches each receiving a 
respective diffierently-phased data input enable signal and a 
respective differently-phased data output enable signal* the 
latches being selectively coupled to the data input terminals 

of the data output register responsive to their respective data 50 
input enable signals and being coupled to the data output 
terminal responsive to their respective data output enable 
signals, the data input signals being sequentially stored in 
each of the latches and being sequentially transferred from 
each of the latches to the data output terminals after being 55 
stored in each of the latches for a predetermined period 

14. The output buffer of claim 13 wherein the time that the 
data mask register generates the output signal after receiving 
the DQM signal corresponds to the fx-edetemdned period 
that the data input signals are stored in each of the latches. 60 

15. The output buffer of claim 8 wherein the output stage 
comprises a logic circuit that causes the data output signal to 
have a first logic level responsive to one of the ou^ut signals 
from the data output register having a first predetermined 
logic level, that causes the data output signal to have a 65 
second logic level responsive to the other of the ou^ut 
signals from the data output register having a second pre- 



determined logic level, and that causes the data output 
terminal to have the relatively high impedance responsive to 
both of the output signals from the data output register 
having other than the first and second predetermined logic 
levels. 

1 6. The output buffer of claim 15 wherein the output stage 
comprises: 

a first switch coupled between a first voltage node and the 
data output terminal; 

a second switch coupled between a second voltage node 
and the data output terminal; and 

wherein the logic circuit closes the first switch responsive 
to one of the output signals from the data output register 
having the first predetermined logic level, opens the 
first switch responsive to the output signals from the 
data ou^ut register having other than the first prede- 
termined logic level, doses the second switch respon- 
sive to the other of the output signals from the data 
output register having the second predetennined logic 
level, and opens the second switch responsive to the 
output signals from the data output register having 
other than the second predetermined logic level. 

17. A dynamic random access memory having an address 
bus. at least one data bit line, and a plurality of control lines, 
comprising: 

an array of memory cells having a plurality of memory 
cells, a plurality of row lines, a plurality of compli- 
mentary digit lines, and a pair of complimentary data 

ports; 

a row address decoder coupled to the address bus. the row 
address decoder adapted to recdve a row address on the 
address bus and activate a corresponding one of the row 
lines of the array; 

a column address decoder coupled to the address bus. the 
column address decoder adapted to receive a column 
address on the address bus and couple a corresponding 
pair of complimentary digit lines of the array to respec- 
tive data ports of the array; and 

a data path coupled between the data ports and a data bit 
line, die data padi including a input data buSer adapted 
to convert an input data bit applied to die data bit line 
to a corresponding input data signal and a con^)limen- 
tary input data signal, and to apply the input data 
signals to respective data ports of the array, and an 
ou^ut data buffer ad^ted to convert an output data 
signal and a complimentary output data signal applied 
to respective data ports of the array to an output data bit 
corresponding to the output data signal, and to apply 
the output data signal to the data bit line, the output 
buffer comprising: 

a data coder having complimentary data input terminals 
coupled to the data ports of the array to receive 
respective output data signals, a pair of data output 
terminals, and a data mask control terminal, the data 
coder generating at respective first and second data 
output terminals con^limentary data read output 
signals coiresponding to complimentary data output 
signals applied to the respective input terminals of 
the data coder when an inactive data mask control 
signal is applied to the data mask control terminal, 
die data coder generating at the respective first and 
second data output terminals data read output signals 
having predetermined values when an active data 
mask control signal is applied to the data mask 
control terminal, die data coder comprising: 
a data mask register including the data mask control 
terminal, the data mask register receiving the data 
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mask control signal on the data mask control 
terminal and a periodic clock signal on a clock 
input terminal, the register generating an output 
signal responsive to a predetermined portion of the 
clock signal after the data mask control signal 5 
becomes active; and 
a data output register coupled to the data mask 
register and including the data input terminals and 
the data read output terminals, the data coder 
forcing the data read output signals to have the 
predetermined values responsive to the output 
signal from the data mask register; and 
an output stage having respective input terminals 
coupled to the first and second data output terminals 
of the data coder the output stage generating the 
output data bit at data bit line that corresponds to the 
data read output signals from the data coder when the 
data read output signals do not have the predeter- 
mined values, the output stage producing a relatively 
high impedance at the data bit line when the data 
read output signals have the predetermined values. 20 

18. The dynamic random access memory of claim 17 
wherein the predetermined values of the data read output 
signals are any values in which the data read output signals 
at the respective data output terminals of the data coder have 
the same value. 25 

19. The dynamic random access memory of claim 18 
wherein the predetermined values of the data read output 
signal correspond to logic "1". 

20. The dynamic random access memory of claim 17 
wherein the data mask regist^ further comprises a latency 30 
control terminal adapted to receive a latency control signal, 
the data mask register altering the time when the data mask 
register generates the output signal as a function of the 
latency control signal. 

21. The dynamic random access memory of claim 17 35 
wherein the data output register comprises a multi-phase 
signal generator receiving a periodic clock signal and gen- 
erating from the clock signal a plurality of differently- 
phased input data enable signals and output data enable 
signals, and wherein the data output register further com- 40 
prises a plurality of latches each receiving a respective 
differently-phased input data enable signal and a respective 
differently-phased output data enable signal, the latches 
being selectively coupled to the data input terminals respon- 
sive to their respective input data enable signals and being 45 
coupled to the data read output terminals responsive to their 
respective output data enable signals, the output data signals 
from the data ports of the array being sequentially stored in 
each of the latches and being sequentially transferred from 
each of the latches to the data read output terminals after so 
being stored in each of the latches for a predetennined 
period. 

22. The dynamic random access memory of claim 21 
wherein the time that the data mask register generates the 
output signal after the data mask control signal becomes 55 
active corresponds to the predetermined period that the 
output data signals from the data ports of the array are stored 

in each of the latches. 

23. A dynamic random access memory having an address 
bus. at least one data bit line, and a plurality of control lines, ^ 
comprising: 

an array of memory cells having a plurality of memory 
cells, a plurality of row lines, a pluraliQr of compli- 
mentary digit lines, and a pair of complimentary data 
ports; 65 

a row address decoder coupled to the address bus. the row 
address decoder adapted to receive a row address on the 
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address bus and activate a corresponding one of the row 
lines of the array; 

a column address decoder coupled to the address bus. the 
column address decoder adapted to receive a colunm 
address on the address bus and couple a corresponding 
pair of complimentary digit lines of the array to respec- 
tive data ports of the array; and 

a data path coupled between the data ports and a data bit 
line, the data path including a input data buffer adapted 
to convert an input data bit applied to the data bit, line 
to a corresponding input data signal and a complimen- 
tary input data signal and to apply the input data signals 
to respective data ports of the array, and an output data 
buffer adapted to convert an output data signal and a 
complimentary output data signal applied to respective 
data ports of the array to an output data bit correspond- 
ing to the output data signal, and to apply the output 
data signal to the data bit line, the output buffer 
comprising: 

a data coder having complimentary data input terminals 
coupled to the data ports of the array to receive 
respective output data signals, a pair of data output 
terminals, and a data mask control terminal, the data 
coder generating at respective first and second data 
output terminals complimentary data read output 
signals coitesponding to complimentary data output 
signals applied to the respective input terminals of 
the data coder when an inactive data mask control 
signal is applied to the data mask control terminal, 
the data coder generating at the respective first and 
second data output tenninals data read output signals 
having predetennined values when an active data 
mask control signal is applied to the data mask 
control terminal; and 
an ou^ut stage having respective input terminals 
coupled to the first and second data output terminals 
of the data coder, the output stage generating the 
output data bit at data bit line that corresponds to the 
data read output signals from the data cod^ when the 
data read output signals do not have the predeter- 
mined values, the output stage producing a relatively 
high impedance at the data bit line when the data 
read output signals have the predetermined values, 
the output stage comprising: 
a first switch coupled between a first voltage node 

and the output data bit; 
a second switch coupled between a second voltage 

node and the output data bit; and 
a logic circuit that is structured to dose the first 
switch responsive to one of the data read signals 
having the first predetermined logic level, open 
the first switch responsive to the one data read 
signal having other than the first predetermined 
logic level, close the second switch responsive to 
the other of the data read signals having the 
second predetermined logic level, and open the 
second switdi responsive to the other data read 
signal having other than the second predetermined 
logic level so that the output data bit has a first 
logic level responsive to one of die data read 
output signals having a first predetermined logic 
level, the ou^ut data bit has a second logic level 
responsive to the other of the data read output 
signals having a second predetermined logic level, 
and the data bit line has the relatively high imped- 
ance responsive to both of the read output signals 
having other than the first and second predeter- 
mined logic levels, respectively. 
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24. A computer system, comprising: 

a processor having a processor data bus, address bus. and 

control bus; 
an input device coupled to the processor: 
an output device coupled to the processor: 5 
a memory controller coupled to the processor; and 
a dynamic random access memory having an address bus, 
at least one data bit line, and a plurality of control lines 
at least some of which are coupled to the memory 
controller, the dynamic random access memory com- lO 
prising: 

an array of memory cells having a plurality of memory 
cells, a plurality of row lines, a plurali^ of compli- 
mentary digit lines, and a pair of complimentary data 
ports; 15 

a row address decoder coupled to the address bus. the row 
address decoder adapted to receive a row address on the 
address bus and activate a corresponding one of the row 
lines of the array; 

a column address decoder coupled to the address bus. the 20 
column address decoder adapted to receive a column 
address on the address bus and couple a corresponding 
pair of complimentary digit lines of the array to respec- 
tive data ports of the array; and 

a data path coupled between ttie data ports and a data bit 25 
line, the data path including a input data bufifer adapted 
to convert an input data bit applied to the data bit line 
to a corresponding input data signal and a complimen- 
tary input data signal, and to apply the input data 
signals to respective data ports of the array, and an 30 
output data buffer adapted to convert an output data 
signal and a complimentary output data signal applied 
to respective data ports of the array to an output data bit 
corresponding to the output data signal, and to apply 
the output data signal to the data bit line, the output 35 
buffer comprising: 

a data coder having complimentary data input t^minals 
coupled to the data ports of the airay to receive 
respective output data signals, a pair of data output 
terminals, and a data mask control terminal, the data 40 
coder generating at respective first and second data 
output terminals complimentary data read ou^ut 
signals corresponding to complimentary data output 
signals applied to the respective input terminals of 
the data coder when an inactive data mask control 45 
signal is applied to the data mask control terminal, 
the data coder generating at the respective first and 
second data output terminals data read output signals 
having predetermined values when an active data 
mask control signal is applied to the data mask 50 
control ternunal. the data coder comprising: 
a data mask register including the data mask control 
terminal, the data mask register receiving the data 
mask control signal on the data mask control 
terminal and a periodic clock signal on a dock 55 
input terminal, the register generating an output 
signal responsive to a predetermined portion of the 
clock signal after the data mask control signal 
becomes active; and 
a data output register coupled to the data mask 60 
register and including the data input terminals and 
the data read output terminals, the data coder 
forcing the data read ouq)Ut signals to have the 
predetermined values responsive to the output 
signal from the data mask register and 65 
an output stage having req)ective input terminals 
coupled to the first and second data output terminals 



of the data coder, die output stage generating the 
output data bit at data bit line that corresponds to the 
data read output signals from the data coder when the 
data read output signals do not have the predeter- 
mined values, the output stage producing a relatively 
high impedance at the data bit line when the data 
read output signals have the predetermined values. 

25. The computer system of claim 24 wherein the prede- 
termined values of the data read output signals are any 
values in which the data read output signals at the respective 
data output terminals of the data coder have the same value. 

26. The coii^uter system of claim 25 wherein the prede- 
termined values of the data read output signal correspond to 
logic "1". 

27. The computer system of claim 24 wherein the data 
mask register further comprises a latency control terminal 
adapted to receive a latency control signal, the data mask 
register altering the time when the data mask register 
generates the output signal as a function of the latency 
control signal. 

28. The computer system of claim 24 wherein the data 
output register comprises a multi-phase signal generator 
receiving a periodic clock signal and generating from the 
clock signal a plurality of differently-phased input data 
enable signals and output data enable signals, and wh^ein 
the data output register further comprises a plurality of 
latches each receiving a respective differently-phased input 
data enable signal and a respective differently-phased output 
data enable signal, the latdies being selectively coupled to 
the data input terminals responsive to their respective input 
data enable signals and being coupled to the data read output 
terminals responsive to their respective ou^jut data enable 
signals, the output data signals from the data ports of the 
array being sequentially stored in each of the latches and 
being sequentially transferred from each of the latches to the 
data read output terminals after being stored in eadi of the 
latches for a predetermined period. 

29. The computer system of claim 28 wherein the time 
that the data mask register generates the output signal after 
the data mask control signal becomes active corresponds to 
the predetermined period that the output data signals from 
the data ports of the array are stored in each of the latches. 

30. A computer system, comprising: 

a processor having a processor data bus, address bus, and 
control bus; 

an input device coupled to the processor; 

an ou^ut device coupled to the processor; 

a memory controller coupled to the [X'ocessor; and 

a dynamic random access memory having an address bus. 
at least one data bit line, and a plurality of control lines 
at least some of which are coupled to the memory 
controller, the dynamic random access memory com- 
prising: 

an airay of memory cells having a plurality of memory 
cells, a plurality of row lines, a plurality of compli- 
mentary digit lines, and a pair of complimentary data 
ports; 

a row address decoder coupled to the address bus. the 
row address decoder adapted to receive a row 
address on the address bus and activate a correspond- 
ing one of the row lines of the array; 

a column address decoder coupled to the address bus. 
the oolunu address decoder adapted to receive a 
column address on the address bus and couple a 
coiresponding pair of complimentary digit lines of 
the airay to respective data ports of the array; and 



5.983.314 



21 



22 



a data path coupled between the data ports and a data 
bit line, the data path including a input data buffer 
adapted to convert an input data bit applied to the 
data bit line to a corresponding input data signal and 
a complimentary input data signal, and to apply the 
input data signals to respective data ports of the 
array, and an output data buffer adapted to convert an 
output data signal and a complimentary output data 
signal applied to respective data ports of the array to 
an output data bit corresponding to the output data 
signal, and to apply the output data signal to the data 
bit line, the output buffer comprising: 
a data coder having complimentary data input ter- 
minals coupled to the data ports of the array to 
receive respective output data signals, a pair of 
data output terminals, and a data mask control 
terminal, the data coder generating at respective 
first and second data output terminals complimen- 
tary data read output signals corresponding to 
compllmentaiy data output signals applied to the 
respective input terminals of the data coder when 
an inactive data mask control signal is applied to 
the data mask control terminal, the data coder 
generating at the respective first and second data 
output terminals data read output signals having 
predetermined values when an active data mask 
control signal is applied to the data mask control 
terminal; and 
an ou^ut stage having respective input terminals 
coupled to the first and second data output termi- 
nals of the data coder, the output stage generating 
the output 'data bit at data bit line that corresponds 
to the data read output signals from the data coder 
when the data read output signals do not have the 
predetermined values, the ou^ut stage producing 
a relatively high impedance at the data bit line 
when the data read ou^ut signals have the prede- 
termined values, the output stage comprising: 
a first switch coupled between a first voltage node 

and the output data bit; 
a second switch coupled between a second volt- 
age node and the output data bit; and 
aiogic circuit that is structured to close the first 
switch responsive to one of the data read 
signals having the first predetennined logic 
level, open the first switdi responsive to the 
one data read signal having other than the first 
predetermined logic level, close the second 
switdi responsive to the other of the data read 
signals having the second predetermined logic 
level, and open the second switch responsive to 
the other data read signal having oth^ than the 
second predetermined logic level so that the 
ou^ut data bit has a first logic level responsive 
to one of the data read output signals having a 
first predetermined logic level, output data bit 
has a second logic level responsive to the other 
of the data read output signals having a second 
predetermined logic level, and the data bit line 
has die relatively high iii4)edance responsive 
to both of the read output signals having other 
than the first and second predetermined logic 
levels. 

31. A dynamic random access memory having an address 
bus. at least one data bit line, and a plurality of control lines, 
comprising: 

an array of memory cells having a plurality of memory 
cells, a plurality of row lines, a plurality of compli- 
mentary digit lines, and a pair of complimentary data 
ports; 



a row address decoder coupled to the address bus. the row 
address decoder adapted to receive a row address on the 
address bus and activate a corresponding one of the row 
lines of the array; 
a column address decoder coupled to the address bus. the 
column address decoder adapted to receive a colunm 
address on the address bus and couple a corresponding 
pair of complimentary digit lines of the array to respec- 
tive data ports of the array; and 
a data path coupled between the data ports and a data bit 
line, the data path including a input data buffer adapted 
to convert an input data bit applied to the data bit line 
to a corresponding input data signal and a complimen- 
tary input data signal, and to apply the input data 
signals to respective data ports of the array, and an 
output data buffer adapted to convert an output data 
signal and a complimentary output data signal applied 
to respective data ports of the array to an output data bit 
corresponding to the output data signal, and to apply 
the output data signal to die data bit line, the output 
buffer comprising: 

a data mask register including a control terminal 
adapted to receive a DQM signal, the data mask 
register generating an output signal a predetermined 
period after receipt of die DQM signal; 
a data output register coupled to the data mask register 
and including a pair of complimentary data input 
terminals adapted to receive complimentary data 
input signals and a pair of data output terminals, the 
data ou^ut register generating respective output 
signals on die data output terminals having prede- 
termined values responsive to receiving the output 
signal from the data mask register and having com- 
plimentary values corresponding to the data input 
signals at least part of die time that the output signal 
from die data mask register is not being received; 
and 

an output stage having respective input terminals 
coupled to die first and second data output terminals 
of the data output register, the output stage generat- 

40 ing a data output signal at an output terminal that 

corresponds to the output signals from the data 
output raster when the output signals from the data 
output register do not have the predetermined values, 
die output stage producing a relatively high imped- 

45 ance at the data output terminal when the output 

signals from die data output register have the pre- 
determined values. 

32. The output buffer of claim 31 wherein the predeter- 
mined values of the output signals from the data output 

50 register are any values in which the ou^ut signals at the 
respective first and second data output terminals have the 
same value. 

33. The output buffer of claim 32 wherein the predeter- 
mined values of die output signals from the data output 

55 register correspond to logic **r\ 

34. The output buffer of claim 32 wherein the data output 
register generates the output signals on the respective data 
output terminals having predetermined values contempora- 
neously with receiving the output signal from the data mask 

60 register. 

35. The output buffer of claim 31 wherein die data mask 
register further comprises a latency control terminal adapted 
to receive a latency control signal, the data mask register 
altering the time when the data mask register generates die 

65 output signal as a function of the latency control signal. 

36. The output buffer of claim 31 wherein die data output 
register comprises a multi-phase signal generator receiving 
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a periodic clock signal and generating from the clock signal 
a plurality of differently-phased data output enable and data 
input enable signals, and wherein the data output register 
further comprises a plurality of latches each receiving a 
respective differently-phased data input enable signal and a 5 
respective differently-phased data output enable signal, the 
latches being selectively coupled to the data input terminals 
of the data output register responsive to their respective data 
input enable signals and being coupled to the data output 
terminal responsive to their respective data output enable lo 
signals, the data input signals being sequentially stored in 
each of the latches and being sequentially transferred from 
each of the latches to the data output terminals after being 
stored in each of the latches for a predetermined period. 

37. The output buffer of claim 36 wherein the time that the 15 
data mask register generates the output signal after receiving 
the DQM signal corresponds to the predetermined period 
that the data input signals are stored in each of the latches. 

38. The output buffer of claim 31 wherein the output stage 
comprises a logic circuit that causes the data output signal to 20 
have a first logic level responsive to one of the output signals 
from the data output register having a first predetermined 
logic level, that causes the data output signal to have a 
second logic level responsive to the other of the output 
signals from the data output register having a second pre- 25 
determined logic level, and that causes the data output 
terminal to have the relatively high impedance responsive to 
both of the output signals from the data output register 
having other than the first and second predetermined logic 
levels. J 30 

39. The output buffer of claim 38 wherein the output stage 
comprises: 

a first switch coupled between a first voltage node and the 
data output terminal; 

a second switch coupled between a second voltage node 
and the data output terminal; and 

whexein the logic circuit closes the first switdi responsive 
to one of the output signals from the data output register 
having the first predetermined logic level, opens the ^ 
first switch responsive to the output signals from the 
data output register having other than the first prede- 
termined logic level, closes the second switch respon- 
sive to the other of the output signals from the data 
output register having the second predetermined logic 
level, and opens the second switch responsive to the 
output signals from the data output register having 
other than the second predetermined logic level. 

40. An output buffer, comprising: 

a data coder having complimentary data input terminals, so 
a pair of data read output terminals, and a data mask 
control terminal, the data coder generating at respective 
first and second data read output terminals complimen- 
tary data read output signals corresponding to compli- 
mentary data input signals applied to respective data 55 
input terminals when an inactive data mask control 
signal is applied to the data mask control terminal, the 
data coder generating at the respective first and second 
data read output terminals data read output signals 
having predeternuned values when an active data mask ^ 
control signal is applied to the data mask control 
terminal; and 

an output stage having respective input terminals coupled 
to the first and second data read output terminals of the 
data coder, the output sUge generating a data output 65 
signal at an output terminal that corresponds to the data 
read ou^ut signals from the data coder when the data 



read output signals do not have the predetermined 
values, the output stage producing a relatively high 
impedance at the data output terminal when the data 
read output signals have the predetermined values, the 
output stage comprising: 

a first switch coupled between a first voltage node and 
the data output terminal; 

a second switch coupled between a second voltage 
node and the data output terminal; and 

a logic circuit that is structured to close the first switch 
responsive to one of the data read signals having the 
first predetermined logic level, open the first switch 
responsive to the one data read signal having other 
than the first predetermined logic level, close the 
second switch responsive to the other of the data read 
signals having the second predetermined logic level, 
and open the second switch responsive to the other 
data read signal having other than the second pre- 
determined logic level. 

41. The output buffer of claim 4() wherein the predeter- 
mined values of the data read output signals are any values 
in which the data read output signals at the respective first 
and second data read output terminals have the same value. 

42. The output buffer of claim 41 wherein the predeter- 
mined values of the data read output signal correspond to 
logic "1". 

43. The output buffer of claim 40 wherein the data coder 
comprises: 

a data mask register including the data mask condrol 
terminal, the data mask register receiving the data mask 
control signal on the data mask control terminal and a 
periodic clock signal on a clock input terminal, the 
register generating an output signal responsive to a 
predetCTmined portion of the clock signal after the data 
mask control signal becomes active; and 

a data output register coupled to the data mask register 
and including the data input terminals and the data read 
output terminals, the data coder forcing the data read 
output signals to have thepred^ermined values respon- 
sive to the ou^t signal from the data mask register. 

44. The output buffer of claim 43 wherein the data mask 
registo* furtiier comprises a latency control terminal adapted 
to receive a latency control signal, the data mask register 
altering the time when the data mask register generates the 
output signal as a function of the latency control signal. 

45. The output buffer of claim 43 wherein the data output 
register comprises a multi-phase signal generator receiving 
a periodic clock signal and generating from the clock signal 
a plurality of differently-phased enable and data input 
signals, and wherein the data output register further com- 
prises a plurality of latches each receiving a respective 
differently-phased enable signal and a respective differently- 
phased data input signal, the latches being selectively 
coupled to the data input terminals responsive to their 
respective data input signals and being coupled to the data 
output terminal responsive to their respective enable signals, 
the data input signals being sequentially stored in each of the 
latches and being sequentially transferred from each of the 
latches to the data ouq>ut terminals after being stored in each 
of the latches for a predetermined period. 

46. The output buffer of claim 45 wherein the time that the 
data mask register generates the output signal after the data 
mask control signal becomes active corresponds to the 
predetermined period that the data input signals are stored in 
each of the latches. 

47. A dynamic random access memory having an address 
bus. at least one data hit line, and a plurality of control lines, 
comprising: 
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an array of memory cells having a plurality of memory logic level, close the second switch responsive to 

cells, a plurality of row lines, a plurality of compli- the other of the data read signals having the 

mcntary digit lines, and a pair of complimentary data second predetermined logic level, and open the 

p^ffg. second switch responsive to the other data read 

a row address decoder coupled to the address bus. the row 5 ^^'^ '""^"^ predetermined 

address decoder adapted to receive a row address on the The dynamic 'random access memoiy of claim 47 

address bus and acUvate a corresponding one of the row predetermined values of the data read output 

lines of the airay; signals are any values in which the data read output signals 

a column address decoder coupled to the address bus, the at the respective data output terminals of the data coder have 

column address decoder adapted to receive a column the same value. 

address on the address bus and couple a corresponding 49. The dynamic random access memory of claim 48 

pairof complimentary digit lines of the array to respec- wherein the predetermined values of the data read output 

tive data ports of the array; and signal correspond to logic "1". 

a data path coupled between the data ports and a data bit The dynamic random access memory of claim 47 

line, the data path including a input data buffer adapted wherein the data coder comprises: 

to convert an input data bit applied to the data bit line a data mask register including the data mask control 

to a corresponding input data signal and a complimen- terminal, the data mask register receiving the data mask 

tary input data signal, and to apply the input data control signal on the data mask control terminal and a 

signals to respective data ports of the array, and an periodic clock signal on a clock input terminal, die 

output data bufifer adapted to convert an output data register generating an output signal responsive to a 

signal and a complimentary output data signal applied predetermined portion of the clock signal after the data 

to respective data ports of the array to an output data bit niask control signal becomes active; and 

corresponding to the output data signal, and to apply a data output register coupled to the dau mask register 

the output data signal to the data bit line, the output ^5 and including the data input terminals and the data read 

buffer coii^)rising: output terntiinals. the data coder forcing the data read 

a data coder having complimentary data input terminals output signals to have the predetermined values respon- 

coupled to the data ports of the array to receive sive to the output signal from the data mask register, 

respective output data signals, a pair of data output 51. The dynamic random access memory of claim 50 

terminals, and a data mask control tarninal, the data wherein the data mask register further comprises a latency 

coder generating at respective first and second data control terminal adapted to receive a latency control signal, 

output terminals complimentaiy data read output the data mask register altering the time when the data mask 

signals corresponding to complimentary data ou^ut register generates the output signal as a function of the 

signals applied to the respective input terminals of latency control signal. 

the data coder when an inactive data mask control 52. The dynamic random access memory of claim 50 
signal is applied to the data mask control terminal, wherein the data output register comprises a multi-phase 
the data coder generating at the respective first and signal generator receiving a periodic clock signal and gen- 
second data output terminals data read output signals erating from the clock signal a plurality of differently- 
having predetermined values when an active data phased input data enable signals and output data enable 
mask control signal is applied to the data mask ^ signals, and wherein the data output register further com- 
control terminal; and prises a plurality of latches each receiving a respective 
an output stage having respective input terminals differently-phased input data enable signal and a respective 
coupled to the first and second data output terminals differently-phased output data enable signal, the latches 
of tfie data coder, the output stage generating the being selectively coupled to the data input terminals respon- 
output data bit at data bit line that corresponds to the sive to their respective input data enable signals and being 
data read output signals from the data coder when the coupled to the data read output terminals responsive to their 
data read output signals do not have the predeter- respective output data enable signals, the output data signals 
mined values, the output stage producing a relatively from the data ports of the array being sequentially stored in 
high impedance at the data bit line when the data each of the latches and being sequentially transferred from 
read output signals have the predetermined values. ^ each of the latches to the data read output terminals after 
the output stage comprising: being stored in each of the latches for a predetermined 
a first switch coupled between a first voltage node period. 

and the output data bit; 53. The dynamic random access memory of claim 52 

a second switch coupled between a second voltage wherein the time that the data mask register generates the 

node and the output data bit; and output signal after the data mask control signal becomes 

a logic circuit that is structured to close the first active corresponds to the predetermined period that the 

switch responsive to one of the data read signals output data signals from the data ports of the array arc stored 

having the first predetermined logic level, open in each of the latches. 

the first switch responsive to the one data read 

signal having other than the first predetermined « « « « « 



